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1961: A Premature Declaration of
Victory over Infectious Diseases?

considerable degree of freedom from infectious
diseases at a time not too far in the future.
Indeed... it seems reasonable to anticipate that
within some measurable time... all the major

& infections will have disappeared."




Or, a recognition of the power of microbial
evolution and a call for enhanced survelllance?

Ap.Always we will have to be on our
guard, watching for signs of danger
among the potential pathogens and
stamping out the latest comer among
them in the small focus in which it is
evolving, and before it has the
opportunity to spread across the
world.Ap

- Aidan Cockburn, Apradication of Infectious

Diseases,Afcience, Vol. 133 no. 3458 pp. 1050-
1058, 1961 DOI: 10.1126/science.133.3458.1050




Origins of Novel Human Pathogens

Ecological Origins of Novel Human Pathogens, Mark Woolhouse and Eleanor Gaunt
Critical Reviews in Microbiology, 33:231-242, 2007




Most Emerging Diseases
are Zoonotic

http://www.flickr.com/photos/laanba/4810080285




Current WHO Definition of Zoonosis

AJoonosis Is any disease or infection that
IS naturally transmissible from vertebrate
animals to humansAy

http://www.who.int/topics/zoonoses/en
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Original Definition of Zoonosis

ADiseases or infections which
are naturally transmitted between
vertebrate animals and humansAy

World Health Organization (1959)




Wildlife



http://www.flickr.com/photosl/ilri/4577532847



http://mww.flickr.com/photos/csuspect/5230599258



http://www.flickr.com/photos/stripeyanne/2750172193/



Zoonotic
Disease
Emergence




Animal Reservoirs of Emerging Pathogens

Ecological Origins of Novel Human Pathogens
Mark Woolhouse and Eleanor Gaunt, Critical Reviews in Microbiology, 33:231-242, 2007




Complexity of
Emergence of
Zoonotic Diseases




http://www.flickr.com/photos/pulpolux/4822047275/



http://www.flickr.com/photos/taylorandayumi/2523035585/



http://www.flickr.com/photos/wak1/4171425140



Most often
emerging and
re-emerging
zoonotic
diseases result
from the

Interactions
between animals
and humans In
changing
environments




Drivers and Locations of Emergence Events for
Zoonotic Infectious Diseases from 1940-2005

Impacts of biodiversity on the emergence and transmission of infectious diseases
Felicia Keesing, Lisa K. Belden, Peter Daszak, Andrew Dobson, C. Drew Harvell,
Robert D.Holt, PeterHudson, Anna Jolles, Kate E. Jones, Charles E. Mitchell,

Samuel S. Myers, Tiffany Bogich & Richard S. Ostfeld, Dec. 2, 2010, Vol. 468, Nature




Emerging Disease Hotspots

zoonotic pathogens from wildlife zoonotic pathogens from non-wildlife

Kate E. Jones, Nikkita G. Patel, Marc A. Levy, Adam Storeygard, Deborah Balk, John L. Gittleman & Peter Daszak.
Nature 451, 990-993 (21 February 2008);d0i:10.1038/nature06536.




Emergence via Species Jumps

ORIGINAL YEAR
PATHOGEN HOST REPORTED

= oJo] ERVI(VES Bats 1977
Escherichia coli O157:H7 Cattle 1982
Borrelia burgdorferi Rodents 1982
SIV/HIV-1 Primates 1983
SIV/HIV-2 Primates 1986
Hendra virus Bats 1994
BSE/VCJD Cattle 1996
Australian bat lyssavirus Bats 1996
H5N1 influenza A Chickens 1997
Nipah virus Bats 1999
SARS cornavirus Palm civets/Bats 2003

adapted from Woolhouse et al. (2005) TREE
Courtesy M.E.J. Woolhouse., University of Edinburgh




Components of a Species Jump

Host distributions
Host ecologies
Host behaviors
Pathogen transmission route

Compatibility
Pathogen host range
Species barrier

Transmission potential
in new host

Nucleotide substitutions
Gene capture
Recombination or
re-assortment Hybridisation

Woolhouse et al. (2005) TREE, Courtesy M.E.J. Woolhouse, University of Edinburgh




Emergence of New Viruses/Origins of New Diseases

Nathan D. Wolfe, Claire Panosian Dunavan & Jared Diamond. Origins of major human
infectious diseases. 2007. Nature 447 doi:10.1038/nature05775




Transmission Potential of Zoonoses

vCJD Ebola
H5N1 E. coli 0157
B. burgdorferi

~60% ~25%

Courtesy M.E.J. Woolhouse, University of Edinburgh

Borrelia burgdorferi via CDC/PHIL 6631

Ebola virions, Charting the Path of the Deadly Ebola Virus in Central Africa. PLoS Biol 3/11/2005: e403
http://dx.doi.org/10.1371/journal.pbio.0030403




SARS Zoonosis

Live Markets

http://www.flickr.com/photos/jarkel/4197312200/
http://www.flickr.com/photos/arthur_chapman/3039566 111/
http://www.flickr.com/photos/22745980@N00/97058217/
http://en.wikipedia.org/wiki/File:Coronaviruses_004 _lores.jpg
http://www.msnbc.msn.com/id/3908790/ns/health-infec  tious_diseases/




Zoonotic Transmission of SARS -CoV

The Application of Genomics to Emerging Zoonotic Viral Diseases
Bart L. Haagmans, Arno C. Andeweg, Albert D. M. E. Osterhaus
PLoS Pathogens | www.plospathogens.org 1 October 2009 | Volume 5 | Issue 10 |




http://www.flickr.com/photos/jasja_dekker/2182471365/
http://www.flickr.com/photos/rickframe/277393262/
http://www.flickr.com/photos/paparutzi/1424682952/
http://www.flickr.com/photos/megankhines/22579158
http://iwww.flickr.com/photos/threadedthoughts/3683617994
http://www.flickr.com/photos/bartt/639909244

Jeffrey Nelson, author. Licensed for use, ASM MicrobeLibrary



LYME DISEASE

Catherine A. Hill and John F. MacDonald, Department of Entomology
Purdue University Pest Information




Environmental Change
Lyme, Connecticut




http://upload.wikimedia.org/wikipedia/commons/f/f9/Blonde_Aquitaine.jpg
http://www.flickr.com/photos/agrilifetoday/5012314068/
http://www.flickr.com/photos/dcosand/4799644273/
http://www.flickr.com/photos/fariac/4445008706
http://commons.wikimedia.org/wiki/File:Ecoli_dividing.jpg
http://www.flickr.com/photos/clmathers/376147860/



Classic Rabies Transmission




Today, no dog to human transmission in US...

Issues remain with wildlife—raccoons, skunks, foxes




AIDS Impact on Rabies in Africa

 More dogs roam free

» Vaccination more difficult
 Increased outbreaks

e Human cases

» Spillover into wildlife

http://commons.wikimedia.org/wiki/File:Southern-Africa-map.PNG
http://www.fao.org/ag/againfo/hnome/en/news_archive/AGA _in_action/photo/2010_rabies.jpg




Expansion of Zoonotic Disease

fy

Daily Mail, Monday, August 15, 2005 U Associated Press, Monday,,December 17, 2001

Antibiotic Resistance




Zoonoses: Updated Definition

Apny disease or
Infection that is naturally
transmissible from
vertebrate animals to
humans and

vice-versa is classified

as a zoonosis.Ay

- ABoonoses and communicable diseases
common to man and animals,APan
American Health Organization; 3rd edition
(September 2003)







Emergence of Pandemic Influenza Viruses

G Neumann et al. Nature 000, 1-9 (2009) doi:10.1038/nature08157




Zoonotic Transmission of Influenza A Virus

The Application of Genomics to Emerging Zoonotic Viral Diseases
Bart L. Haagmans, Arno C. Andeweg, Albert D. M. E. Osterhaus
PLoS Pathogens | www.plospathogens.org 1 October 2009 | Volume 5 | Issue 10 |




Emergence of Influenza Viral Strains

New Details on Virus's Promiscuous Past, Garten et al.,L Science 29 May 2009: vol. 324 no. 5931 1127




Genesis of
Swine-0Origin
HIN1
Influenza
Viruses




Question




Conclusions




Need
Effective
Survelllance
Networks




http://www.flickr.com/photos/sharman/355815048/



Need Molecular Approaches to
Examine Gene Exchange

...movement goes multiple ways




Can we predict and
prevent or control and
eradicate the next
emerging zoonotic
iInfectious disease

http://www.flickr.com/photos/beeldenzeggenmeer/405092064/




Ultimately We Need to Adopt a
One Health Perspective

Environment Animal

http://www.flickr.com/photos/breadfortheworld/3964068390




